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Description 

BACKGROUND OF THE INVENTION 
s 1. Field of the Invention 



The present invention relates to a laminate and a self-adhesive tape. More particularly, it pertains to a 
laminate excellent in cut-oft property, nerve and water resistance over a wide range from low to high 
humidity and a self-adhesive tape comprising the same. 

2. Description of the Related Arts 

There has heretofore been widely used a cellophane tape as a simplified packaging self-adhesive tape 
which is a laminate consisting of a cellophane film and self-adhesive and is excellent in »>e balanced 
properties including transparency, cut-off property, strength, nerve and the like Investigation has been 
made on the applicability of such material as polyethylene terephthalate (PET), high density polyethylene 
(HOPE) polypropylene (PP) or the like to the base film of a simplified packaging self-adhesive tape. 
However, any of the above-mentioned materials has not yet been put to practical use because of insufficient 

^Meanwhite!' a cellophane film suffers various disadvantages such as low productivity due to wet 
production process accompanied by the use of a large amount of detrimental chemicals and remarkable 
change in physical properties due to moisture causing difficulty in handling in the course of production and 
the like Consequently, a cellophane tape produced from the aforestated cellophane film also sutlers the 
drawbacks such as considerable hygroscopicity under a high humidity causing deformation likened to a 
telescopic pipe or the so-called "bamboo shoot"; runout of the self-adhesive from the s.de of the tape 
resulting in sticking together of the tape; poor water resistance leading to unsuitableness in the water-wetted 
application; worsened hand cuttability of moistened tape; and the like, leaving various problems still 

UnS °n 6 view of the above, intensive research and investigation were made by the present inventors on the 
, applicability of various films and self-adhesives produced by melt-forming. As a result, it has been found 
that a novel laminate comprising the combination of a biaxially oriented film of a styrenic polymer having 
syndiotactic configuration and a rubber-based self-adhesive is endowed with a unique stabihty to moisture 
and cut-off property. The present invention has been accomplished on the basis of the above-mentioned 
finding and information. 

5 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a laminate which comprises (a) a biaxially oriented film 
of a styrenic polymer or of hydrogenated polymers thereof each having such a syndiotacticrty that the 
» proportion of racemic diad is at least 75% or a composition containing said polymer, said film having a 
thickness of 10 to 100 urn and (b) a rubber-based self-adhesive layer having a thickness of 5 to 80 urn. 

It is another object of the present invention to provide a self-adhesive tape comprising said laminate. 

Other objects of the present invention will be obvious from the text of the Specification heremafter 
disclosed. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The laminate according to the present invention comprises as the indispensable component, both the 
layers (a) and (b). Here, (a) the biaxially oriented film is composed of a styrenic polymer ^having a high 

so degree of syndiotactic configuration, which means that its stereochemical structure is of high degree of 
syndiotactic configuration, i.e. the stereostiucture in which phenyl groups or substituted phenyl groups as 
side chains are located alternately at opposite directions relative to the main chain consisting or carbon- 
carbon bonds. Tacticity is quantitatively determined by the nuclear magnetic resonance method ( C-NMR 
method) using carbon isotope. The tacticity as determined by the "C-NMR method can be indicated Un 

ss terms of proportions of structural units continuously connected to each other, i.e.. a diad in which two 
structural units are connected to each other, a triad in which three structural units are connected to each 
other and a pentad in which five structural units are connected to each other. "The styrenic polymers 
having such a high degree of syndiotactic configuration" as mentioned in the present invention usually 
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means polystyrene. poly(aJkylstyrene). poly(halogenated styrene). poly(alkoxystyrene). poly- 
(alkoxycarbonylstyrene). hydrogenated polymers thereof, the mixtures thereof, and copolymers containing 
the above polymers as main components, having such a syndiotacticity that the proportion of racemic diad 
is at least 75% preferably at least 85%. or the proportion of racemic pentad is at least 30%. preferably at 
s least 50% Tne'pory(alkylstyrene) include poly(methyistyrene). poly(ethylstyrene). poly(propylstyrene). poly- 
(butylstyrene). poty(phenylstyrene). pofy(vinylnaphthalene). poly{vinylstyrene). and poly(acenaphthylene. 
Poly(halogenated styrene) include poly(chlorostyrene). poly(bromostyrene). and poly(nuorostyrene). Poly- 
(alkoxystyrene) include poly(methoxystyrene) and poly(ethoxystyrene). 

The most desirable styrenic polymers are polystyrene, poly(p-methylstyrene). poty(m-methylstyrene). 
jo poly(p-tert-butylstyrene). poly(p-chlorostyrene). poly(m-chlorostyrene). poly(p-fluorostyrene), and the 
copolymer of styrene and p-methylstyrene. (Japanese Patent Application Laid-Open No. 187708/1987). 

Moreover, the comonomers that are usable in the aforementioned styrenic copolymers are exemplified 
by. in addition to the above-mentioned monomers usable in the styrenic polymers, olefin monomer such as 
ethylene, propylene, butene. hexene and octene; diolefin monomer such as butadiene and isoprene; cyclic 
is diolefin monomer; and polar vinyl monomer such as methylmethacrylate, maleic anhydride and acrylonrtrile. 
The molecular weight of the styrenic polymer to be used in the present invention is not specifically 
limited, but is desirably 10.000 to 3.000.000. particularly desirably 50.000 to 1.500.000 in terms of weight- 
average molecular weight. In the case where the weight-average molecular weight is less than 10.000. 
sufficient orientation is impossible to carry out. The molecular-weight distribution, that is. the broadening of 
20 molecular weight of the styrenic polymer is not specifically limited as well, but may be in a wide range. 
However, the ratio of weight-average molecular weight to number-average molecular weight is preferably 
1.5 to 8.0. Meanwhile, the styrenic polymer with syndiotactic configuration is much superior in heat 
resistance to the conventional styrenic polymer with atactic configuration. 

As the layer (a) of the laminate according to the present invention, the styrenic polymer having such a 
2S high degree of syndiotactic configuration may be used as such, but a composition of said styrenic polymer 
compounded with various additives may be also used. Examples of such additives include inorganic fine 
grain, antioxidant, antistatic agent, flame retardant, a resin of different type. etc.. each of which may be 
pertinently compounded within a loading which does not impair the objective effect of the present invention. 
Examples of the inorganic fine grain as mentioned above include oxides, hydroxides, sulfide, nitride. 
30 halide carbonate, sulfate, acetate, phosphate, phosphite, org anocar boxy late, silicate, titanate. borate, each 
of an element belonging to any of Groups IA. HA, IVA. VIA, VIIA, VIII, IB, IIB. NIB and IVB. hydrated 
compound thereof, double compound containing the above as primary component, mineral grain of natural 
origin, etc. 

They are more specifically exemplified by compounds of Group IA element such as lithium fluoride and 

35 borax (sodium borate hydrate); compounds of Group HA element such as magnesium carbonate, magne- 
sium phosphate, magnesium oxide (magnesia), magnesium chloride, magnesium acetate, magnesium 
fluoride, magnesium titanate. magnesium silicate, magnesium silicate hydrate (talc), calcium carbonate, 
calcium phosphate, calcium phosphite, calcium sulfate (gypsum), calcium acetate, calcium terephthalate. 
calcium hydroxide, calcium silicate, calcium fluoride, calcium titanate. strontium titanate. barium carbonate. 

40 barium phosphate, barium sulfate and barium phosphite; compounds of Group IVA element such as titanium 
dioxide (titania), titanium monoxide, titanium nitride, zirconium dioxide (zirconia) and Zirconium monoxide; 
compounds of Group VTA element such as molybdenum dioxide, molybdenum trioxide and molybdenum 
sulfide; compounds of Group VIIA element such as manganese chloride and manganese acetate; com- 
pounds of Group VIII element such as cobalt chloride and cobalt acetate; compounds of Group IB element 

45 such as cuprous iodide; compounds of Group IIB element such as zinc oxide and zinc acetate; compounds 
of Group HIB element such as aluminum oxide (alumina), aluminum hydroxide, aluminum fluoride and 
aluminosilicate (aluminum silicate, kaolin, kaolinite); compounds of Group IVB element such as silicon oxide 
(silica, silica gel), plumbago, carbon, graphite and glass; mineral grain of natural origin such as camallite. 
caenite. mica, sericite and pyrolusite. 

so The average grain diameter of the inorganic fine grain to be used is not specifically limited but is 
desirably 0.01 to 3 urn. more desirably 0.01 to 1 um. The content thereof in the molding is 0.001 to 1% by 
weight, preferably 0.005 to 1% by weight. The inorganic fine grain is incorporated in the finished molding. 
The method of incorporating is not limited but is exemplified by a method in which the fine grain is added 
to or deposited in the polymerization system in an arbitrary step and a method in which the fine grain is 
55 added in the arbitrary step of melt extrusion. 

As the resin of different type which may be added to the foregoing styrenic polymer, a variety of resins 
are available and exemplified by styrenic polymer having atactic or isotactic configuration, polyphenylene 
ether, etc. The above resins are easily compatible with the aforestated styrenic polymer having syndiotactic 
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configuration, are effective in controlling the crystallization at the time of producing a preform for orientation, 
improve the stretchability thereafter, facilitate the control of orientation conditions and enable the products 
of a film excellent in dynamical properties. In the case where a styrenic polymer having atactic and/or 
isotactic configuration is incorporated, the styrenic polymer having a chemical constitution same as that of a 
styrenic polymer having syndiotactic configuration is preferably used in an amount of 70 to 1% by weight, 
preferably 50 to 2% by weight based on the total weight of both the resins. The content of the compatible 
resin component exceeding 70% by weight is unfavorable since it impairs the heat resistance, which is one 
of the advantages of the syndiotactic styrenic polymer. Examples of incompatible resins which may be 
added to the styrenic polymer to be used in the present invention include polyolefms such as polyethylene, 
polypropylene, polybutene and polypentene; polyesters such as polyethylene terephthalate. polybutylene 
terephthalate and polyethylene naphthalate; polyamides such as nylon 6 and nylon 6.6; polythioethers such 
as polyphenylene sulfide; polycarbonate; polyarylate; potysulfone; polyether ether ketone; polyether sulfone; 
polyimide; halogenated vinylic polymer such as Teflon; acrylic polymer such as methyl methacrylate; 
polyvinyl alcohol, that is. all the resins other than the above-described compatible resins, and further, 
crosslinked resin containing the aforestated compatible resins. In the case where the foregoing incompatible 
resin is incorporated in the styrenic polymer with syndiotactic configuration according to the present 
invention in a small amount, it can be dispersed in the syndiotactic styrenic polymer just like islands in the 
sea because of its incompatibility. The above-mentioned result is useful in providing the orientated resin 
with favorable gloss or in improving surface slipperiness of the resin. The content of the incompatible resin 
component is desirably 50 to 2% by weight for the purpose of glossiness and 0.001 to 5% by weight for 
the purpose of controlling the surface property. For the resin product to be used at a higher temperature, 
the incompatible resin which is relatively heat resistant is preferably employed. 

The layer (a) of the laminate ol the present invention is the film made of the aforestated styrenic 
polymer or the composition containing the same, which is biaxialiy oriented in the range of 10 to 100 urn in 
thickness. There are available a variety of methods of producing the biaxilly oriented film, for example, a 
method described hereunder: Firstly, the above-mentioned styrenic polymer or the composition containing 
the same as the raw material is usually extrusion molded into the preform for orientation in the form of film, 
sheet or tube; in the above molding, the heat-molten raw material is generally formed into a prescribed form 
by the use of an extruding machine, but the raw material in softened state instead of being heat molten may 
> be formed. The usable extruding machines include a uniaxial extruding machine and biaxial extruding 
machine, each with or without a vent. "Rie use of an appropriate mesh in the extruding machine can 
eliminate impurities and foreign matters. The shapes of the usable mesh include plate, cylinder, leaf disc 
and the like, which may be suitably selected. Tne extrusion condition is not specifically limited but may be 
suitably selected according to the various situations. The preferable extrusion conditions include a extrusion 
s temperature ranging from the melting point of the raw material to the temperature 50 "C high than the 
degradation temperature of the same; a shear stress of 5 x 10 6 dyne/cm 2 or less; and a die of T-die. 
annular die or the like. 

After the aforestated extrusion molding, the preform for orientation thus obtained is cooled for 
solidification by the use of a refrigerant such as gas. liquid, metallic roll or the like. In the case of a metallic 
o roll being used, the application of an air knife, air chamber, touch roll or electrostatic charging is effective in 
preventing unevenness of thickness and waviness of the film. 

Trie cooling solidification is effected usually at a temperature ranging from 0'C to the temperature 
30 *C higher than the glass transition point of the preform for orientation, preferably ranging from the 
temperature 70 *C lower than the above glass transition point to the above glass transition point. The 
is cooling rate is suitably selected in the range of 200 to 3 ' C per second. 

In the present invention, the cooled and solidified preform is biaxialiy oriented to form films. The biaxial 
orientation may be carried out simultaneously in the machine direction and transverse direction or 
successively in the optional order, and may be effected in single stage or multi-stage. The draw ratio in 
terms of area ratio is 2 or more, preferably 3 or more. The draw ratio in the above range can produce the 
so film having favorable physical properties such as a crystallinity of 25% or higher. 

There are available a variety of orientation methods, which include the method by a tenter, roll- 
orientation method, bubbling method by the use of pneumatic pressure, rolling method, etc., each of which 
may be suitably selected or combined with another. The orientation temperature may be usually set in the 
range of the glass transition point of the preform to the melting point thereof. The orientation rate is 
55 generally 1 x 10 to 1 x 10 s % per minute, preferably 1 x 10 3 to 1 x 10 s % per minute. The oriented film 
obtained under the foregoing conditions is preferably subjected to heat setting when dimensional stability at 
elevated temperature, heat resistance or balanced strength inside the film is required according to the 
purpose of use. The heat setting may be performed by the conventional method, for example, by a method 
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wherein the oriented fiim is maintained for 0.5 to 600 seconds at a temperature ranging from the glass 
transition point of the film to the melting point thereof, preferably ranging from the temperature 1 40 "C lower 
than the melting point thereof to the temperature slightly lower than the melting point thereof under the 
condition of tension, non-tension or limited contraction. In addition, the heat setting can be carried out twice 
or more under different conditions within the above-described ranges, and may be effected in an 
atmosphere of an inert gas such as argon gas and nitrogen gas. 

The oriented film thus obtained may be further subjected to corona discharge treatment, plasma 
treatment, chemical treatment such as sulfonation or the like for the purpose of enhancing surface tension 
of the film. 

Furthermore, embossing treatment or sand-blast treatment may be applied to the film to produce 
translucent film as required, and the film may be provided with writability. 

The biaxially oriented film thus obtained has a thickness of 10 to 100 um. preferably 10 to 80 urn. A 
thickness less than 10 um results in insufficient nerve of the laminate, whereas that exceeding 100 um 
causes the dispenser cuttability to be worsened. 

The component (b) constituting the laminate of the present invention comprises a rubber-based self- 
adhesive layer of 5 to 80 um in thickness, which is formed by a rubber as the primary component 
compounded therein as necessary with a tackifier. softener, filler, pigment, antioxidant, stabilizer or the like. 
The usable rubbers herein include natural rubber. SBR (butadiene/styrene copolymer rubber, 
polyisobutylene. polyacrylate. polyvinyl ether, polyvinyl isobutyl ether, polyvinyl butyral. chlorinated rubber, 
silicone-base rubber, fluororubber, etc. Examples of the tackifiers include rosin, rosin ester, coumarone 
resin, terpene resin, hydrocarbon resin oil-soluble phenolic resin and the like. As the softener, fatty acid 
esters, animal oils, vegetable oils, wax, heavy distillate from petroleum oil, etc. may be used. 

As hereinbefore mentioned, the rubber-based self-adhesive layer (b) of the laminate according to the 
present invention has a thickness of 5 to 80 um. preferably 5 to 60 um. A thickness of 5 um or less raises 
difficulty in production thereof, whereas that exceeding 80 um causes the base material liable to curling and 
the dispenser cuttability to be worsened. 

The laminate of the present invention comprises as mentioned above (a) a biaxially oriented film and (b) 
a rubber-based self-adhesive layer each as indispensable component and can be obtained by laminating 
both the layers and nothing else. However, a underlay layer, back release layer or release paper may be 
incorporated according to the demand. As the underlay layer, these are available natural rubber, Casein, 
polyvinyl alcohol, polyacrylamide. vinyl methyl ether/maleic anhydride copolymer, styrenic copolymer 
polyphenylene ether-based copolymer, etc. The back release layer includes silicone-based compound. 

There are available a variety of embodiments of laminating these layers, which may be suitably 
selected according to the purpose of use, for example, from (1) (a) biaxially oriented film/ (b) rubber-based 
self-adhesive layer. (2) (a) biaxially oriented film/ underlay layer/ (b) rubber-based self-adhesive layer. (3) 
back release layer/ (a) biaxially oriented film/ (b) rubber-based self-adhesive layer. (4) back release layer/ 
(a) biaxially oriented film/ (b) rubber-based self-adhesive layer/ underlay layer, (5) release paper (release 
film) layer/ (b) rubber-based self-adhesive layer/ (a) biaxially oriented film/ (b) rubber-based self-adhesive 
layer/ release paper (release film) layer, (6) release paper (release film) layer/ (b) rubber-based self- 
adhesive layer/ underlay layer/ (b) rubber-based self-adhesive layer/ release paper (release film) layer, each 
layer or film being laminated in the above-described order. 

There are also available diverse methods of laminating each of the layers including, for example, 
solution method, heat calender method. Among them is preferable the solution method, wherein in the case 
of laminating two layers of (a) biaxially oriented film/ (b) rubber-based self-adhesive layer, a rubber, 
softener, filler, etc. each as the primary component are dissolved in a petroleum-based solvent or an 
organic solvent such as acetic acid ester and toluene; a tackifier is added to the solution; and the mixture is 
coated on the biaxially oriented film by the use of a knife coater. roll coater. gravure coater or the like, 
followed by heat drying by means of infrared rays, hot air, steam, etc. 

The self-adhesive tape according to the present invention is composed of the above-mentioned 
i laminate and characterized by the advantages that the tape is excellent in water resistance and dispenser 
cuttability even when humidified and at the same time, free from such troubles as the so-called "bamboo 
shoot" and sticking together of the tapes. 

The laminate and serf-adhesive tape according to the present invention are excellent in transparency, 
heat resistance, water resistance, moisture resistance, dispenser cuttability and insulating properties, and 
i therefore, can find a wide range of effective use in the field of packaging, medical treatment, sealing, 
electrical insulation, anticorrosion. decoration, display, discrimination, paint masking and so forth. 

In the following, the present invention will be described in more detail with reference to the non- 
limitative examples and comparative examples. 
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Production example (preparation of syndiotactic polystyrene) 

(1) Preparation of contact product of aluminum compound and water. 

5 In a 500 ml glass vessel which had been purged with argon were placed 200 ml of toluene, 23.1 g (95 
mmol) of copper sulfate pentahydrate (CuSOi.5H 2 0) and 24 ml (250 mmol) of trimethylaluminum. which 
were then reacted at 30 ■ C for 30 hours. Then, the solids were separated from the reaction mixture and the 
volatile matter was distilled away from the solution as obtained above under reduced pressure to produce 
7.04 g of a contact product. The molecular weight thereof as determined by the freezing point depression 

io method was 1100. 

(2) Preparation of styrenic polymer 

In a 500 ml glass container equipped with a stirrer were placed 50 ml of toluene and the contact 
is product as obtained in the preceding step (1) in an amount of 3 mmol in terms of aluminum atom. To the 
above mixture were further added 3 mmol of triisobutylaluminum, 0.06 mmol of pe ntame thy Icy elope n- 
tadienyrtrimethyltitanium, and 200 ml of styrene to proceed with polymerization reaction at 70 *C for 1 hour. 
After the completion of reaction, the reaction product was washed with methanol and dried to afford 36.1 g 
of polymer. The polymer thus obtained had a weight-average molecular weight of 400,000 and a number- 
20 average molecular weight of 200,000. 

It was proved that the polymer was polystyrene having a syndiotacticity of 97% in terms of racemic 
pentad, aluminum content of 4,500 ppm and titanium content of 8 ppm from the results of melting point 
measurement and 13 C-NMR analysis. 

25 Example 1 

The powdery styrenic polymer obtained in the above production example was subjected to vacuum 
drying with stirring at 150'C for 2 hours. The dried powder was melt extruded with a uniaxial extruding 
machine equipped with a vent and a die with a plurality of capillaries at the end thereof, cooled and cut off 

30 to produce raw material for extrusion molding in the form of pellet. The above melt extrusion was carried 
out at a melt temperature of 300 • C, screw diameter of 50 mm with full flight type, extrusion rate of 30 kg/hr 
and vent pressure* of 10 mmHg. Subsequently, the pellet was crystallized and dried in hot air with stirring. 
The dried pellet thus obtained had a residual styrene monomer content of 1 1 00 ppm and a crystallinity of 
35%. Thereafter, the dried pellet was extruded at a extrusion temperature of 320 'C. shear stress of 3 x 10 s 

35 dyne/cm 2 by the use of a vibrationproof apparatus equipped with a T-die at the end of the uniaxial extruding 
machine to produce a melt extruded sheet. 

The molten sheet thus obtained was placed closely in contact with a metallic cooling roll adjusted to 
70 *C by means of electrostatic charging at a cooling rate of 50*C/sec to produce an original sheet having 
a thickness of 300 urn and a crystallinity of 15%. The original sheet thus obtained was successively 

40 subjected to biaxial orientation in the order of lengthwise and crosswise direction at a draw ratio of 3 each, 
at 110" C and an orientation rate of 3000% per minute using a table tenter. The oriented film thus obtained 
was heat treated at 260 ■ C for 30 seconds under limited contraction to give a film having a thickness of 30 
urn and a crystallinity of 55%. 

Then, a self-adhesive consisting of 100 parts by weight of masticated pale crepe, 75 parts by weight of 

45 poly-0-pinene; S-70, 5 parts by weight of petroleum-based softener and 2 parts by weight of polymerized 
trimethylhydroquinoline was applied to one side of the above-described biaxially oriented film of styrene 
polymer (BO-SPS) and dried to afford a laminate having a self-adhesive layer thickness of 10 urn. The 
properties of the laminate thus obtained are given in Table 1 . 

so Example 2 

The procedure in Example 1 was repeated except that after the biaxial orientation, the film was heat 
treated at 200 'C for 30 seconds followed by post-orientation at 150*C in lengthwise direction at a draw 
ratio of 1 .4 to produce a base film. The properties of the laminate thus obtained are given in Table 1 . 

55 
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Example 3 

The procedure in Example 1 was repeated except that the self-adhesive was applied to both sides of 
the film. The properties of the laminate thus obtained are given in Table 1. 



5 

Comparative Example t 



The procedure in Example 1 was repeated except that the non-oriented SPS film of 30 um in thickness 
was used as the base film by adjusting the degree of opening of the T-die lip. extrusion rate and take-off 
to speed. The properties of the laminate thus obtained are given in Table 1 . 

Comparative Example 2 

Properties of the cellophane tape produced by Nichiban Co.. Ltd. are given in Table 1. 

15 

Comparative Example 3 

The procedure in Example 1 was repeated except that a PET film (Type 'V. produced by Teijin 
limited) was used as the base film in place of BO-SPS. The properties ot the laminate thus obtamed are 
20 given in Table 1 . 

Comparative Example 4 

The procedure in Example 1 was repeated except that a polypropylene film of 25 um in thickness 
25 ("Trephan", produced by Toray Industries. Inc.) was used as the base film in place of BO-SPS. The 
properties of the laminate thus obtained are given in Table 1 . 
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55 Claims 



A laminate which comprises (a) a biaxially oriented film of a styrenic polymer or of hydrogenated 
polymers thereof each having such a syndiotacticity that the proportion of racemic diad is at least 75% 
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or a composition containing said polymer, said film having a thickness of 10 to 100 urn and (b) a 
rubber-based self-adhesive layer having a thickness of 5 to 80 urn. 

2. The laminate according to Claim 1. wherein said (b) rubber-based self-adhesive layer is at least one 
5 rubber selected from the group consisting of natural rubber, butadiene-styrene copolymer rubber 

polyisobutylene rubber, polyacrylate. polyvinyl ether, polyvinyl isobutyl ether, polyvinyl butyral. 
chlorinated rubber and silicone rubber. 

3. The laminate according to Claim 1. wherein said composition comprises said styrenic polymer and at 
,o least one additive selected from inorganic fine grain, antioxidant, antistatic agent, flame retardant and 

other resin than styrenic polymer having syndiotactic configuration. 

4. The laminate according to Claim 3. wherein said other resin is compatible with styrenic polymer having 
syndiotactic configuration. 

5. The laminate according to Claim 4. wherein said other resin is selected from atactic styrenic polymer, 
isotactic styrenic polymer and polyphenylene ether. 

6. The laminate according to Claim 3. wherein said other resin is incompatible with styrenic polymer 
20 having syndiotactic configuration. 

7 The laminate according to Claim 1. wherein said (b) rubber-based self-adhesive layer comprises a 
rubber as the primary ingredient and at least additive selected from tackifier, softener, filler. p.gment. 
antioxidant and stabilizer. 

25 a The laminate according to Claim 1. further comprising at least one layer selected from underlay layer, 
back release layer and release paper in addition to said (a) Him and said (b) layer. 

9. The laminate according to Claim 1. wherein said biaxially oriented film is further subjected to heat 
30 setting. 

10. The laminat* according to Claim 1, wherein said (b) layer is attached to one side of said (a) film. 

11. The laminate according to Claim 1, wherein said (b) layer is attached to both sides of said (a) film. 

12. A self-adhesive tape comprising the laminate as claimed in Claim 1. 

13. a self-adhesive tape comprising the laminate as claimed in Claim 2. 
40 14. A self-adhesive tape comprising the laminate as claimed in Claim 3. 

15. a self-adhesive tape comprising the laminate as claimed in Claim 7. 

16. A self-adhesive tape comprising the laminate as claimed in Claim 8. 

45 

Patentanspriiche 

1. En Laminat das umfaBt: 

(a) einen biaxial gereckten Film eines Styrotpolymers Oder dessen hydriertes Polymer, die jeweils eine 
so soiche Syndiotaktizitat aufweisen. daQ der Anteil der racemischen Diaden wenigstens 75 % betray 
oder einer dieses Polymer enthaltenden Zusammensetzung. wobei der Rim eine Dicke von 10 bis 100 
urn aufweist. und (b) eine selbstklebende Schicht auf der Basis von Kautschuk mit einer Dicke von 5 
bis 80 um. 

55 2. Das Laminat nach Anspruch 1, worin die selbstklebende Schicht auf der Basis von Kautschuk (b) 
mindestens ein Kautschuk ist. ausgewahtt aus der Gruppe. die aus natUrlichem Kautschuk. Butadien- 
Styrol-Copolymer-Kautschuk. Polyisobutylen- Kautschuk, Polyacrylat. Polyvinylether, Polyvmyl.sobutyle- 
ther, Polyvinylbutyral. chloriertem Kautschuk und Silicon-Kautschuk besteht. 
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3. Das Umina, nach Anspruch ,. worin die Zusammensetzung das genannte Sty ^"T^* 
stens ein Additiv ausgewahlt aus der Gruppe aus anorganischen fe.nen l«mem Ant.o X .dat 'onsrmteh. 
Satischan Mitteln 9 Ra m msch U umi«e.n uod anderen Harzen a,s dem Styrolpolymer m.t syndotakh- 
scher Konfiguration umfaBt. 

5 4. Das Laminat nach Ampruch 3. worin das andere Harz mit dem Styrolpolymer mit syndiotaktischer 
Konfiguration kompatibel ist. 

5. Oas Laminat nach Anspruch 4. worin das andere Harz aus ataktischem Styrolpolymer. isotaktischem 
w Styrolpolymer und Polyphenylenether ausgewahlt wird. 

6. Das Laminat nach Anspruch 3. worin das andere Harz mit dem Styrolpolymer mit syndiotaktischer 
Konfiguration inkompatibel ist. 

„ 7. Das Lamina, nach Anspruch 1. worin die genannte selbstklebende Schicht au. def ^ h 7 a " U m 
(b) einen Kautschuk als primaren Bestandteil und wenigstens em Add.fv ausgewahH au ^em 
Klebrigmacher. einem Weichmacher. einem FUllstoH. einem Pigment. e.nem Ant.ox.dat.onsm.t.el und 
einem Stabilisator umfaBt. 

20 8. Das Laminat nach Anspruch 1, das waiter wenigstens eine Schicht «^|* «*T "JTS 
schichL ainer Ruckseitentrennschicht und einem Trennpapier zusatzl.cn zu dem Blm (a) und der 
Schicht (b) umfaBt. 

9. Das Laminat nach Anspruch 1. worin der biaxial orientierte Film weiter der Tnermofixierung unterworlen 
25 wird. 

10. Das Laminat nach Anspruch 1. worin die Schicht (b) an einer Seite des Rims (a) belestigt ist. 

11. Das Laminat nach Anspruch 1. worin die Schicht (b) an beiden Seiten des Rims (a) belestigt ist. 

30 

1Z Selbstklebendes Band, das das Laminat nach Anspruch 1 umfaBt. 
» 

13. Selbstklebendes Band, das das Laminat nach Anspruch 2 umfaBt. 
35 14. Selbstklebendes Band, das das Laminat nach Anspruch 3 umfaBt. 

15. Selbstklebendes Band, das das Laminat nach Anspruch 7 umfaBt. 

16. Selbstklebendes Band, das das Laminat nach Anspruch 8 umfaBt. 
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Revendications 



Un suatifie qui comprend (a) un Him orient* biaxialement d'un polym&re styremque ou de polymferes 
hydrogenes qui en derivent ayant chacun una syndiotacticite telle que la property da d,ad racem.que 
souTau moms 75 %. ou tfune composition contenant un tel polymere. ce .i.m ayant une epajsseur de 
10 a 100 urn. et (b) une couche auto-adhesive a base de caoutchouc ayant une epasseur de 5 a 80 



urn. 



50 



55 3. 



Le stratifie selon la revendication 1. dans lequel la couche auto-adhes-ve b) * base de caoutchouc 
comprend au moins un caoutchouc choisi dans le groupe constituj par les sujvarts ^ caartchouc 
natural, caoutchouc de copolymere butadiene-styrene. caoutchouc de poly.sobutylene P*w£». 
ether polyvinylique. ether polyvinyl isobutylique, butyral polyvinylique. caoutchouc chlore et caoutchouc 
de silicone. 

Le stratitie selon .a revendication 1. dans .equal la composition comprend le f*^***^ au 
moins un additif choisi parmi de tines particules inorganiques. un anb-oxydant. un agent "MM un 
retardateur d-intlammation at une resine autre qu'un polymere styren.que ayant une contigurafon 
syndiotactique. 



10 



BI 000293 



EP 0 494 619 B1 



4. Le stratifie seton la revendication 3. dans lequel 1'autre resine est compatible avec le polymere 
styr^nique ayant une configuration syndiotactique. 

5. Le stratifie selon la revendication 4, dans lequel I'autre resine est choisie parmi un polymere styrenique 
5 atactique. un polymere styrenique isotactique et un polyphenylene ether. 

6. Le stratifie selon la revendication 3, dans lequel I'autre resine est incompatible avec le polymere 
styrenique ayant une configuration syndiotactique. 

,o 7 Le stratifie selon la revendication 1. dans lequel la couche auto-adhesive (b) a base de caoutchouc 
comprend un caoutchouc comme ingredient principal et au moins un add.tif chois. parm. un agent 
poisseux. un agent adoucissant. une charge, un pigment, un antioxydant et un stabUisant. 

8. Le stratifie selon la revendication 1. comprenant en outre au moins une couche choisie parmi une 
is couche d'assise. une couche dorsale anti-adhesive et un papier anti-adruSsif en plus du film (a) et de la 

couche (b). 

9. Le stratifie selon la revendication 1. dans lequel le film oriente biaxialement est soumis encore a un 
durcissement par la chaleur 

10. Le stratifie selon la revendication 1. dans lequel la couche (b) est attachee a un cote du film (a). 

11. Le stratifie selon la revendication 1. dans lequel la couche (b) est attachee aux deux cotes du film (a). 
25 12. Une bande auto-adhesive comprenant le stratifie selon la revendication 1 . 

13. Une bande auto-adhesive comprenant le stratifie selon la revendication 2. 

14. Une bande auto-adhesive comprenant le stratifie selon la revendication 3. 

30 

15. Une bandq auto-adhesive comprenant le stratifie selon la revendication 7. 

16. Une bande auto-adhesive comprenant le stratifie selon la revendication 8. 

35 . ' ». 
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